Copper-Based SURMOFs for Nitric Oxide Generation: Hemocompatibility, Vascular Cell Growth, and Tissue Response.
A coating that can generate nitric oxide (NO) for surface modification of cardiovascular stents with adaptable NO release is an efficient approach to prevent thrombosis and neointimal hyperplasia. Herein, we prepared a copper-based surface-attached metal-organic framework (Cu-SURMOFs) of copper(II) benzene-1,3,5-tricarboxylate (CuBTC) using a layer-by-layer assembly method (LBL) for NO generation on the surface of alkali-activated titanium. It was easy to control surface chemistry and NO release by changing the number of LBL deposition cycles. The obtained CuBTC coating was characterized by X-ray diffraction, scanning electron microscopy, Fourier transform infrared, and X-ray photoelectron spectroscopy analysis and was able to decompose endogenous S-nitrosoglutathoine (GSNO) to catalytically produce NO. The resulting NO flux increased with increased deposition cycles. The coating prepared with 10 cycles of deposition showed ideal NO release and promoted proliferation of endothelial cells, suppressed growth of smooth muscle cells and macrophages, and inhibited platelet adhesion and activation. Further evaluation of thrombogenicity in an arteriovenous shunt model showed that the CuBTC coating had great ability to prevent thrombosis, and in vivo implantation of CuBTC-coated titanium wire demonstrated a significant inhibition of intimal hyperplasia. The results showed that use of copper-based SURMOFs could be a promising strategy for the surface modification of cardiovascular stents.